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Description 

MECHANICAL DOOR HANDLE SWITCH 
ASSEMBLY WITH A DAMPENING 

MECHANISM 

Background of Invention 

[0001] The present application relates to another application en- 
titled "MECHANICAL HANDLE SWITCH ASSEMBLY," filed 
concurrently herewith the specification of which is hereby 
incorporated by reference. 

[0002] The present invention relates generally to a door handle 
switch, and more particularly to a mechanical door handle 
switch having a simple robust construction for ease of 
manufacture, efficient installation, low power consump- 
tion, and substantially lower costs associated therewith. 

[0003] Passive entry systems for providing access to the interior 
of a vehicle are well known. A typical passive entry system 
utilizes radio frequency identification technology. One 
known passive entry system includes a vehicle-based 
transceiver and a portable transponder, which is carried 



by an authorized user. This system typically includes an 
electronic sensor for detecting the actuation of a door 
handle by an individual who intends to enter the vehicle. 
In this regard, the electronic sensor can detect door han- 
dle acutation and trigger the vehicle-based transceiver to 
transmit a challenge signal or random number to the 
portable transponder. The portable transponder typically 
utilizes an encryption key for encrypting the random 
number and producing a challenge response signal for 
transmission to the vehicle-based transceiver. 
[0004] while the portable transponder processes the challenge 
signal, the vehicle-based transceiver typically utilizes an 
encryption key for encrypting the same random number, 
and producing an expected response. In this way, the ve- 
hicle-based transceiver typically receives the challenge re- 
sponse signal from the portable transponder and com- 
pares the challenge response signal to the expected re- 
sponse. If the challenge response signal matches the ex- 
pected response, then the vehicle-based transceiver typi- 
cally actuates a locking mechanism for unlocking the ve- 
hicle door. 

[0005] it would therefore be desirable to provide a door handle 
switch assembly having a simple robust construction for 



ease of manufacture, efficient installation, low power con- 
sumption, and substantially low costs associated there- 
with. 

Summary of Invention 

[0006] | n one advantageous embodiment of the claimed inven- 
tion, a mechanical handle switch assembly ("switch as- 
sembly") is provided for actuating a vehicle-based system. 
The switch assembly includes a door handle, which is 
coupled to a vehicle door. This door handle is movable a 
predetermined travel distance, which includes a switch- 
triggering distance for actuating the vehicle-based system 
and an unlatching distance for unlatching the vehicle 
door. The door handle is coupled to a drive train mecha- 
nism and utilized for actuating the drive train mechanism. 
The drive train mechanism is operatively coupled to a 
switch device for selectively closing the switch device and 
actuating the vehicle-based system. 

[0007] one advantage of the present invention is that a switch 
assembly is provided that can detect actuation of a door 
handle within a substantially short period of time so as to 
trigger a vehicle-based system and provide the vehicle- 
based system with sufficient processing time for perform- 
ing an action. 



[0008] Another advantage of the present invention is that a 

switch assembly is provided that has a robust construc- 
tion for substantially decreasing the risk of malfunction. 

[0009] yet another advantage of the present invention is that a 
switch assembly is provided that does not require electri- 
cal power for detecting actuation of a door handle and 
therefore is energy efficient. 

[0010] still another advantage of the present invention is that a 
mechanical handle switch assembly is provided that has a 
simple construction for providing ease of manufacture 
and installation and for decreasing costs associated 
therewith. 

[001 1] other advantages of the present invention will become 
apparent when viewed in light of the detailed description 
of the invention when taken in conjunction with the at- 
tached drawings and appended claims. 
Brief Description of Drawings 

[0012] For a more complete understanding of this invention, ref- 
erence should now be made to the embodiments illus- 
trated in greater detail in the accompanying drawings and 
described below by way of examples of the invention: 

[0013] FIGURE 1 is a perspective view of a vehicle having a vehi- 
cle based system with a mechanical handle switch assem- 



bly ("switch assembly") integrated within a vehicle door, 
according to one advantageous embodiment of the 
claimed invention; 

[0014] FIGURE 2 is a side elevation view of the switch assembly 
shown in FIGURE 1, as taken along line 2-2, illustrating 
the switch assembly having a lift configuration and being 
disposed in a rest position; 

[0015] FIGURE 3A is a side elevation view of the switch assembly 
shown in FIGURE 1, as taken along line 2-2, illustrating 
the switch assembly having a lift configuration and being 
moved to a switch-triggering position for triggering the 
vehicle-based system; 

[0016] FIGURE 3B is a side elevation of the switch assembly 

shown in FIGURE 1, as taken along line 2-2, illustrating 
the switch assembly having a lift configuration and being 
moved to an unlatching position for unlatching the door; 

[0017] FIGURE 4 is a top elevation view of the switch assembly 

shown in FIGURE 1, as taken along perspective arrow 4, il- 
lustrating the switch assembly having a pull configuration 
and being disposed in a rest position, according to an- 
other embodiment of the claimed invention; 

[0018] FIGURE 5A is a top elevation view of the switch assembly 
shown in FIGURE 1, as taken along perspective arrow 4, il- 



lustrating the switch assembly having a pull configuration 
and being moved to a switch-triggering position for trig- 
gering the vehicle-based system, according to another 
embodiment of the invention; 
[0019] FIGURE 5B is a top elevation view of the switch assembly 
shown in FIGURE 1, as taken along perspective arrow 4, il- 
lustrating the switch assembly having a pull configuration 
and being moved to an unlatching position for unlatching 
the door, according to another embodiment of the inven- 
tion; 

[0020] FIGURE 6 is a top cutaway view of the switch assembly 

shown in FIGURE 4, illustrating the switch assembly having 
a dampening mechanism with gas compression coupling, 
according to another advantageous embodiment of the 
claimed invention; and 

[0021] FIGURE 7 is a top cutaway view of the switch assembly 

shown in FIGURE 4, illustrating the switch assembly having 

a dampening mechanism with a viscous fluid coupling, 

according to yet another advantageous embodiment of 

the claimed invention. 
Detailed Description 

[0022] | n t ne following figures, the same reference numerals are 
used to identify the same components in the various 



views. The illustrated embodiments described herein em- 
ploy features where the context permits, e.g. when a spe- 
cific result or advantage of the claimed invention is de- 
sired. Specifically, the embodiments described herein uti- 
lize a mechanical handle switch assembly ("switch assem- 
bly") for a passive entry system of a vehicle. However, it is 
contemplated that the switch assembly can be utilized for 
various other systems and other structures instead of ve- 
hicles, e.g. buildings. In other words, a variety of embodi- 
ments are contemplated having different combinations of 
the described features, having features other than those 
described herein, or lacking one or more of those fea- 
tures. For these reasons, it is understood that the inven- 
tion can be carried out in various suitable modes. 
[0023] Referring to Figure 1, there is shown a perspective view of 
a vehicle 10 having a passive entry system 12 with a 
switch assembly 14, according to one advantageous em- 
bodiment of the claimed invention. The passive entry sys- 
tem 12 further includes a controller 16, which is coupled 
to and actuated by the switch device 18. The controller 16 
utilizes a transceiver 20 for transmitting a challenge sig- 
nal or random number to a portable transponder 22 that 
is carried by an authorized user. The portable transponder 



22 utilizes an encryption key to encrypt the challenge sig- 
nal so as to produce a challenge response signal for 
transmission to the transceiver 20. Likewise, the controller 
16 utilizes an encryption key to encrypt the challenge sig- 
nal and produce an expected response. The controller 16 
determines whether the challenge response signal 
matches the expected response. If the challenge response 
signal matches the expected response, then the controller 
16 actuates a locking mechanism 24 to unlock the vehicle 
door 26 and allow the door handle 28 to unlatch the vehi- 
cle door from its closed position. However, if the chal- 
lenge response signal does not match the expected re- 
sponse, then the locking mechanism 24 maintains the ve- 
hicle door 26 in a latched and locked state. 

[0024] | t w j|| b e appreciated that the passive entry system 12 re- 
quires a minimum processing time period for performing 
the aforementioned steps and authorizing a person to ac- 
cess the interior of vehicle. As detailed in the description 
for Figures 2-5B, the switch assembly 14 is utilized for 
providing the passive entry system 12 with sufficient pro- 
cessing time to unlock the vehicle door 26 before the per- 
son moves the door handle 28 to the unlatched position. 

[0025] Referring now to Figures 2-3B, there are shown side ele- 



vation views of the switch assembly 14 shown in Figure 1, 
illustrating a sequence of operating the switch assembly 
14. Figure 2 illustrates the switch assembly 14 in a rest 
position. Additionally, Figures 3A and 3B show the switch 
assembly 14 being moved respectively to a switch- 
triggering position for actuating the vehicle-based system 
30 and an unlatching position for unlatching the vehicle 
door 26. 

[0026] The switch assembly 14 includes a door handle 28 cou- 
pled to a vehicle door 26. In this embodiment, the door 
handle 28 has a lift configuration for being pivoted up- 
ward. However, as detailed in the description for Figures 
4A-5B, the door handle 28 can have various other suitable 
configurations, e.g. a pull configuration for being pulled 
outboard from the vehicle door 26. Referring to Figure 3, 
the door handle 28 is biased to a latched position via a bi- 
asing member 32. This biasing member 32 is a torsional 
spring. However, it is understood that the biasing member 
32 can instead be a variety of other suitable biasing mem- 
bers as desired. 

[0027] The door handle 28 is coupled to a drive train mechanism 
34 for actuating the drive train mechanism 34 when a 
user moves the door handle 28. Furthermore, the drive 



train mechanism 34 is coupled to a normally open switch 
device 18 for contacting and closing the switch device 18 
when the drive train mechanism 34 is actuated by the 
door handle 28. Moreover, this switch device 18 is cou- 
pled to the passive entry system 12 for triggering the 
passive entry system 12 when the switch device 18 is 
closed. In this way, it will be appreciated that operating 
the door handle 28 triggers the switch device 18 and ac- 
tuates the passive entry system 12. One skilled in the art 
will understand that this simple construction is beneficial 
for providing ease of manufacture and installation within a 
vehicle door, as well as minimizing costs associated 
therewith. In addition, the robust construction substan- 
tially decreases the risk of malfunction and does not re- 
quire an electrical source of power for detecting handle 
operation by a user. 
[0028] | n the embodiment shown in Figures 2-3B, the drive train 
mechanism 34 is comprised of a first gear member 36 
coupled to the door handle 28, a second gear member 38 
operatively coupled to the first gear member 36, and a 
cam member 40 integrated within the second gear mem- 
ber 38. However, as exemplified in Figures 4A-5B, it will 
be appreciated that the drive train 42 can have various 



other suitable constructions as desired. 
[0029] As best shown in Figure 3A, the gear ratio between the 
first gear member 36 and the second gear member 38 is 
sufficiently high for triggering the switch device 18 with 
substantially little movement of the door handle 28. 
Specifically, the door handle 28 is movable a predeter- 
mined travel distance, which includes a switch triggering 
distance (shown in Figure 3A) and an unlatching distance 
(shown in Figure 3B). Moving the door handle 28 by the 
switch-triggering distance closes the switch device 18 and 
triggers the passive entry system 12. Moreover, moving 
the door handle 28 by the unlatching distance causes the 
door 26 to be unlatched and swung open. In this embodi- 
ment, the unlatching distance is substantially greater than 
the switch-triggering distance. One skilled in the art will 
understand that this feature provides a substantially high 
amount of time from the moment from when the switch 
device 18 is triggered to the moment when the vehicle 
door 26 is unlatched. This feature is beneficial for provid- 
ing the passive entry system 12 with sufficient processing 
time for verifying the authorization of the user and actu- 
ating the locking device 44 to unlock the vehicle door 26 
before the user moves the door handle 28 to the unlatch- 



ing position. 

[0030] Referring now to Figures 4-5B, there is shown the switch 
assembly 14, according to another embodiment of the 
claimed invention. As mentioned hereinabove, this switch 
assembly 14 includes a door handle 28 with a pull config- 
uration where the handle is movable in a substantially 
outboard direction of the vehicle. In addition, the drive 
train mechanism 34 is a lever arm 46 having a force arm 
portion 48 coupled to the door handle 28, a resistance 
arm portion 52 operatively coupled to a normally closed 
switch device 18, and a fulcrum portion 52 disposed be- 
tween the force arm portion 48 and the resistance arm 
portion 52. One skilled in the art will understand that in 
the rest position (as shown in Figure 4) a biasing member 
32 actuates the lever 46 to contact the switch device 18 
and open the normally-closed switch device. Moreover, 
actuation of the door handle 28 moves the lever 46 away 
from the switch device 18 thereby allowing the normally- 
closed switch device 18 to close. 

[0031] The force arm portion 48 is substantially shorter than the 
resistance arm portion 52. In this way, the lever 46 trig- 
gers the switch device 18 with substantially little move- 
ment of the door handle 28. In other words, the switch 



assembly 14 provides a substantially high amount of time 
between the moment the switch device 18 is triggered and 
the moment the vehicle door 26 is unlatched. This feature 
is beneficial for providing the passive entry system 12 
with sufficient processing time for verifying the authoriza- 
tion of the user and actuating the locking device to unlock 
the vehicle door 26 before the user moves the door han- 
dle 28 to the unlatching position. 

[0032] Referring now to Figure 6, there is shown a top view of the 
switch assembly 14 shown in Figure 4, according to yet 
another advantageous embodiment of the claimed inven- 
tion. This switch assembly 14 includes a dampening 
mechanism 56 coupled to the door handle 28 for decreas- 
ing the speed by which the door handle 28 is moved by 
the user. In this regard, the dampening mechanism 56 
further increases the amount of time required to move the 
handle 28 from the switch-triggering position to the un- 
latching position. In this regard, the passive entry system 
12 has additional processing time for verifying the autho- 
rization of the user and actuating the locking mechanism 
24 to unlock the door 58 before the user moves the han- 
dle 60 to the unlatched position. 

[0033] | n the embodiment shown in Figure 6, the dampening 



mechanism 56 is a gas compression device. However, as 
exemplified in Figure 7, the dampening mechanism 56 
can instead be a viscous fluid coupling or various other 
suitable dampening mechanisms as desired. 

[0034] | n addition, it will be appreciated that the dampening 

mechanism 56 can be configured to resist movement of 
the door handle 28 only between the switch-triggering 
position and the unlatching position. 

[0035] while particular embodiments of the invention have been 
shown and described, numerous variations and alternate 
embodiments will occur to those skilled in the art. Ac- 
cordingly, it is intended that the invention be limited only 
in terms of the appended claims. 



